The paper propose the method for analyze the explicit formula of Average Run Length (ARL) of Exponentially Weighted Moving Average (EWMA) when the random observations are seasonal moving average order q; SMA(Q)L with exponential white noise. The numerical results from explicit formula and the Gauss-Legendre quadrature rule are presented. The results show that ARL from both methods are in good agreement and useful to detect change in process. In addition, this paper show comparison between explicit formulas of ARLs from EWMA and CUSUM charts to monitor the process. Key words: Exponentially weighted moving average (EWMA), cumulative sum chart (CUSUM), seasonal moving average, fredholm integral. Integral Equation (NIE), see, e.g., Crowder [4], Srivastava and Wu [5], Areepong [6] Markov chain Approximation (MCA), see, e.g., Brook and Evans [7] and Lucus and Saccucci [8] martingle approached, see, e.g Sukparungsee and Navikov [9]
Introduction
The Exponentially Weighted Moving Average chart (EWMA) was proposed by Roberts [1] to detect small change in process mean of statistical process control. Some reviews are given in this paper of Han et al. [2] used EWMA and CUSUM control charts in economics and financial to detect turning point of IBM's stock. Nong et al. [3] implemented EWMA chart for monitoring the events intensity for intrusion network systems. The common characteristic of control chart is Average Run Length (ARL) which is the expectation of alarm time taken to trigger a signal about a possible change in parameters distribution. Ideally, an acceptable ARL of an in-control process should be large enough to detect a small change in process. There are many methods for evaluating ARL for EWMA and CUSUM chart, ie., Monte Carlo simulations (MC), Numerical
The Average Run Length (ARL) for EWMA Chart of Seasonal Moving Average Model: SMA(Q)L Processes with Exponential White Noise
EWMA chart is usually use in monitoring and detecting small change in mean or variance of the process, which is define in recursive equation by (1 ) , t 1,2,..
where Z t is sequence of independent and identically distribution (i.i.d.) nonnegative random variables,  is a exponential smoothing parameter, inf 0;
where b denote control limit. Let t Z be the observations of seasonal autoregressive process with exponential white noise denoted by SMA(Q)L, the process can be defined as 
According to Banach's fixed point theorem, if an operator T is a contraction, then the fixed point
has a unique solution. To prove the uniqueness of solution of (5), then prove Theorem 1 that T is contraction.
showing T is a contraction for any uI  , and 12 ,
Triangular inequality has been used and the fact that is
Therefore, the uniqueness of solution is guaranteed via Theorem 1 and the Banach Fixed Point Theorem. Then, using the Fredholm integral equation of second kind to derive the ARL for SMA(Q)L process.
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Therefore, the uniqueness of solution is guaranteed via Theorem 1 and the Banach Fixed Point Theorem. Then, using the Fredholm integral equation of second kind to derive the ARL for SMA(Q)L process. The explicit formula of ARL of EWMA chart defined as follows:
where process in-control parameter 0   and process out-of-control parameter
,  is the smoothing parameter and b is control limit.
Numerical Results
In this section, the approximation of ARL of SMA(Q)L processes for EWMA chart by using Gauss-Legendre quadrature rule to approximate numerical integral equation (NIE) (3) with 500 nodes. Then the numerical approximation with the explicit formulas and use the relative error to measure of accuracy of comparison defined as 100 r Explicit IE Explicit    (8) Evaluating ARL of SMA(Q)L of EWMA chart by used (6) and (7) are shown in Table 1 and Table 2 . 
A Comparison of Performance for EWMA and CUSUM Chart
In 2014, Busababodin [17] proposed the explicit formula of ARL of CUSUM chart for observations modeled as SMA(1)L with exponential white noise as follows; , a is reference value and b is control limit. In this section, the numerical results of 0 ARL and 1 ARL for EWMA and CUSUM charts were calculated by (6) , (7) and (9),(10), respectively. Table III are out of control process. Table 3 to Table 4 show a comparison of ARL between EWMA and CUSUM charts for SMA(2)4. and Table  5 to Table 6 are out of control process. Such that, EWMA chart is more sensitive than CUSUM
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chart for all magnitudes of shifts. 
Conclusion
In this paper derived the explicit expressions for ARL of EWMA charts for observations are seasonal moving average order q (SMA(Q)L) with exponential white noise and we also used Gauss-Legendre quadrature solve the integral equations for ARL of EWMA chart for SMA(Q)L. We have show the numerical results that explicit formula and the numerical approximation are excellent agreement. The computational times for the explicit formula are less than 1 second while the numerical integral equation times are approximately 1.6 second. A comparisons of performance of ARL between EWMA and CUSUM charts for observations modeled as the seasonal moving average order q (SMA(Q)L), we found that the performance of EWMA charts is better than CUSUM charts which all magnitudes of shifts.
